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Formulation for the Prevention of Cardiovascular Disease

This invention relates to a method for the prevention of cardiovascular disease, a

formulation for the prevention of cardiovascular disease, the use of specified active

5 principals for the manufacture of such a formulation for use in the method and to a method

of preparing said formulation.

Cardiovascular disease, such as ischaemic heart disease (IHD) and stroke constitutes the

main causes of death in most economically developed countries, accounting for about a

10 third of all adult deaths. Table 1 shows the numbers of deaths from cardiovascular disease

in England and Wales in 1998 in men and women over the age of 15, including death from

heart disease and stroke and the smaller numbers of deaths from other cardiovascular

causes that relate to the major cardiovascular risk factors. In total there are 200,000 deaths

per year.

15

Cause of death (ICD-9 code) Men Women

No of

deaths

% of all

deaths

No of

deaths

% of all

deaths

Ischaemic heart disease (410-4) 66009 25% 55024 19%

Stroke (430-8) 21432 8% 36046 13%

Heart failure (428)*, myocardial

degeneration (429.1)* and hypertensive

disease (401-5)

5149 2% 9172 2%

Aortic aneurysm (441) 5829 2% 3668 1%

Total 98419 38% 103914 36%

mostly due to ischaemic heart disease

Table 1

20 The main environmental causes of these diseases, apart from cigarette smoking, are dietary

and other lifestyle factors that increase the established risk factors of blood pressure,

plasma or serum cholesterol (hereinafter simply referred to as serum cholesterol), plasma

or serum homocysteine (hereinafter simply referred to as serum homocysteine), and

impaire platelet function and coagulation. Realistic changes to lifestyle factors (dietary

25 change, weight loss, increased exercise etc.) do not generally produce sufficient change in
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the cardiovascular risk factors to substantially reduce cardiovascular risk, so drug treatment

to reduce the risk factors is commonly used.

The present policy for such drug treatment for reducing the incidence of cardiovascular

5 diseases in the general population is based on intervention only when the level of one of

these risk factors (especially blood pressure) is found to be particularly high

(approximately the top 5% of the distribution in middle aged people and the top 10% in

elderly people). Drugs have tended to be used specifically for the control of high values of

each risk factor: an individual found to have what is regarded as high blood pressure but an

10 average serum cholesterol concentration will be given treatment to lower the blood

pressure but no treatment to lower the serum cholesterol. Drugs to alter platelet function

(such as, for example, aspirin) and to lower serum homocysteine (such as, for example,

folic acid) are rarely recommended for healthy persons. In persons who have had a non-

fatal heart attack or stroke, treatment aimed at lowering blood pressure is given only if the

15 blood pressure is at a level regarded as high (about top 10%), cholesterol lowering

treatment is given if serum cholesterol is in roughly the upper half of the cholesterol

distribution in the population, aspirin is routinely given, folic acid is generally not given.

The prevailing view that only extreme values of the clinical risk factors should be treated is

20 reinforced by the commonly used terms "hypertension" (high blood pressure),

"hypercholesterolaemia" (high serum cholesterol), "hyperhomocysteinaemia" (high serum

homocysteine) implying that it is the increase from the normal value which is the

damaging or dangerous condition. "Normal", as used herein, means having a level of risk

factor (such as blood pressure, serum cholesterol, serum homocysteine) which is around

25 the population average and therefore not judged to be high on the basis of conventional

clinical practice or published professional guidelines (such as described, for example, in

WO-A-97/38694 in the name of Merck & Co., Inc). "High" values have been defined in

published professional guidelines as above a specified absolute value which is often close

to the 90th or 95th centile of the risk factor in the population.

30

Under current clinical practice therefore, individuals found to have high values of the risk

factors of cardiovascular disease are treated to reduce the risk factors (e.g. blood pressure

or lipid level) to the so-called normal value, but no lower, by the application of one of
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many active principals known in the art These high values may come to light as a result

of routine health screening or as a result of an individual undergoing tests for a related or

unrelated condition. Alternatively an individual who has had the misfortune of suffering

from a cardiovascular insult such as a heart attack or stroke, may receive treatment for one

5 or more of the risk factors associated with cardiovascular disease.

The proposition underlying this invention is that this policy and the practical clinical

management of the policy is inefficient There is, in fact, a considerable prejudice in the

art which focuses clinical attention on the control ofwhat are considered to be abnormally

1 0 high risk factors once an individual presents with one or more high risk factors.

The present invention is based, in part, on the realisation ofthe following:

(1) Whilst cardiovascular disease is responsible for 37% of all deaths in England and

15 Wales, treating individuals in the top 5% or so of a single risk factor distribution cannot

make a significant impact on a group of diseases common enough to cause 37% of all

deaths, even ifthe treatment were totally successful.

(2) Despite the aetiological importance of the cardiovascular risk factors, their

20 effectiveness as screening tests in predicting risk in an individual is relatively weak

(reference 10). Only about 20% of all deaths from heart disease and stroke occur in

persons whose values of any of the risk factors lie in the top 10% ofthe distribution among

persons in any specified age group. Since most cases of cardiovascular disease, such as

myocardial infarction, occur in persons with risk factors close to the population average,

25 seeking to identify persons who will have a heart attack or stroke by identifying only

persons with especially high values of risk factors necessarily has a limited impact

Importantly, the average values of serum cholesterol, blood pressure and serum

homocysteine in Britain and other Western populations where heart disease and stroke are

common are high compared with the values in populations in which heart disease and

30 stroke are rare. Also the distribution of values around this "high" average is relatively

narrow. Figures 7 to 9 show the relative distributions of blood pressure and serum

cholesterol in persons who subsequently die from a stroke or ischaemic heart disease, and

the relative distributions of blood pressure and serum cholesterol in persons of the same
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age who do not subsequently die from these diseases. There is substantial overlap in the

distributions indicating that the relevant risk factors (blood pressure or serum cholesterol)

are poor discriminators of those who will and those who will not be affected. For example,

if a serum cholesterol cut off level was selected that identified the 5% of people with

5 highest serum cholesterol levels who did not die of ischaemic heart disease over the period

of follow-up (false positive rate, FPR = 5%), only 15% of persons who did die of

ischaemic heart disease over the same period of follow-up would be correctly identified

(detection rate DR, = 15%). Thus, 85% of future deaths from ischaemic heart disease

would be missed. The false positive rate (FPR) refers to the proportion of persons not

10 developing the specified disease (stroke or ischaemic heart disease) whose value of the risk

factor exceeds the specified value. The detection rate (DR) refers to the proportion of

persons who do develop the disease whose values of the risk factor exceeds the specified

value.

15 (3) Offering treatment to reduce the risk of a heart attack or stroke by reducing any one of

these risk factors in isolation has a limited impact on the potential for reducing risk. Heart

disease and stroke are common in Western countries because the average values of all the

important risk factors are high and their effects, being independent of each other, interact

in a multiplicative (or synergistic) manner. A combined treatment regimen aimed at

20 changing several risk factors together is necessary to achieve a substantial reduction in

risk.

(4) Present clinical practice fails to take account of the fact that the increased risk of

cardiovascular disease with a particularly high level of one of the known risk factors

25 represents merely that part of a dose response relationship lying above a population-

determined normal level. The present inventors have demonstrated and discuss herein, that

reducing the level of a risk factor below the accepted normal value gives rise to a

concomitant reduction in the risk of cardiovascular disease. This finding and proof

demonstrates that treatment by treating abnormally high levels of a risk factor is not

30 efficient because there is no risk threshold. Even within the population "normal" range,

further reduction of the risk factor continues to provide further reduction in the risk of

cardiovascular disease. By detailed analysis of the literature and the application of

techniques of biomedical statistics and meta-analysis, the present inventors have shown
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that there is no effective lower threshold of the risk of cardiovascular disease in relation to

the level of a particular risk factor in economically developed populations, below which

there is no further reduction in risk for further reductions in the risk factor.

5 For example, Figure 1 is a logarithmic plot of the relative risk' of suffering a stroke against

the diastolic blood pressure. The advantage of using a log scale is that, if there is a strong

link between the risk factor and the disease, there is a constant proportional reduction for a

given unit change in the risk factor from any point on its distribution. The average

diastolic blood pressure in the population is in the region of85mmHg (see Figures 7 and 8)

10 and it can readily be seen that an individual exhibiting a higher blood pressure has an

increased risk of suffering from a stroke. However, what is also apparent is that reducing

the blood pressure, below that considered to be normal, by the same token reduces the risk

at a similar rate on this logarithmic scale. Reductions in blood pressure among people

with blood pressure which is not regarded as high, using blood pressure reducing agents in

15 appropriate dosages, do not, or only very rarely, cause serious side effects, but do reduce

the risk of cardiovascular disease. Significantly, the evidence is that the risk continues to

be reduced across the whole range of blood pressure values found in the population and

does not reach a threshold of risk at or around the average level in the population.

Although as currently understood, the risk of cardiovascular disease increases when one of

20 the risk factors exceeds the population average value, the risk does not remain constant

below this value, but decreases with further decrease of the risk factor below the normal

value. This is shown herein in Figures 1 to 5.

It can thus be seen that there are considerable advantages in reducing the level of risk

25 factors such as blood pressure, serum lipid levels, platelet function levels and serum

homocysteine levels below the normal levels exhibited in a given population, even where

none of these levels exceeds the normal level in an individual. Any reduction in one or

more of the risk factors of blood pressure, serum lipid levels, platelet function levels and

serum homocysteine levels provides a significant reduction in the risk of cardiovascular

30 disease, even ifthe levels in a particular individual are not high.

Effecting a reduction in the risk factor in individuals with a normal level of the risk factor

is contrary to clinical practice, thus this proposal runs entirely contrary to the art.
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The basis of the present invention is therefore that individuals should be treated

irrespective of whether they exhibit particularly high* values of any of the risk factors

associated with cardiovascular disease or have a clinical history of cardiovascular disease,

5 and that all risk factors should be changed. This is a considerable departure from the

normal clinical practice and dogma.

The object of the present invention is to provide a method and formulations to address a

significant clinical problem in the prior art Current medical practice concentrates on the

10 treatment of individuals who exhibit high levels of cardiovascular risk factors, such as high

blood pressure, high serum lipid levels and high serum homocysteine levels, by treating

these abnormal factors with various pharmaceuticals. The present invention demonstrates

that this practice is inefficient since an extremely high proportion of the population is at

risk of developing, and dying from cardiovascular disease with normal levels of or without

15 knowing even if levels are above normal. By proposing reducing these levels in all

patients, a significant improvement in the general health of the world's population can be

achieved.

Combination drug therapies for the treatment of the risk factors of cardiovascular disease

20 are known. The individual active principals used to treat the risk factors independently are

well known and are, on occasion, used in combination. For example, in the treatment of

high blood pressure, if an individual appears to fail to respond to a particular class of blood

pressure reducing active principal, the dose of that drug will be increased to a higher dose,

but if that still fails to give rise to the required blood pressure reduction, a second blood

25 pressure lowering active principal may be administered in combination. In this clinical

scenario, of course, the availability of a single formulation containing two blood pressure

reducing active principals may not be useful as the whole clinical procedure requires

careful dose adjustment in response to the condition of the patient. Recently, clinical

practice has been to commence treatment of persons with abnormally high blood pressure

30 with two different blood pressure lowering drugs in combination in some cases.

It has also been proposed to administer active principals against different risk factors in a

single formulation. In WO-A-97/38694 (Merck & Co., Inc) for example, a lipid reducing
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drug, 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitor (HMG-CoA RI - a

statin), is formulated together with folic acid (a homocysteine reducing drug) to make a

combined formulation which is said to be more convenient for patient compliance as it is

reasonably easy to add the small amount of folic acid necessary to an existing daily HMG-

5 CoA RI unit dosage form. WO-A-97/38694 neither demonstrates nor suggests any

additional physiological benefit of the combination. WO-A-97/38694 suggests very

generally that other active agents may be added, listing a large and varied range of active

agents with no specificity or indication of their intended purpose. Most significantly, there

is no indication whatsoever of administering a combined formulation to individuals

10 without measuring, or if measured regardless of the level, of any of the risk factors

associated with cardiovascular disease. WO-A-98/1 1896 (Merck & Co., Inc) parallels this

disclosure proposing a combination of an HMG-CoA RI with a platelet aggregation

inhibitor. Neither the rationale for the combination nor any indication of advantage is

disclosed. WO-A-98/1 9690 (Bristol-Myers Squibb Company) discloses combinations of

15 folic acid (with or without vitamin B12) together with an agent selected to dilate the brain

vasculature, this agent in some selections being a drug that is also in use as a blood

pressure reducing agent There are however critical distinctions from the present

invention. The drugs are selected as vasodilating agents, not because they lower blood

pressure. The folic acid is used only in persons with early Alzheimer's disease, not the

20 general population and only in such persons with high homocysteine, not all such persons.

The combination is not specified as a single preparation formulation. Spaulding et al

Circulation (1998), 98(81. (757-765) describe clinical trials on the administration of aspirin

and various ACE inhibitors to patients with ischaemic heart disease that is causing chronic

heart failure. There are again critical distinctions from the present invention. The ACE

25 inhibitor is used to control heart failure, not to prevent recurrent myocardial infarction or

other recurrent ischaemic events; there is therefore no disclosure to synergy with the

aspirin. The combination is to be used only in patients with heart failure, not in the general

population. The combination is not specified as a single preparation formulation. Forbes

et al Semin. Thromb. Hemostasis (1999), 25 Suppl., 55-59 describe combinations of one or

30 other of two separate types of blood pressure reducing agents with a platelet aggregation

inhibitor in trials on patients already exhibiting peripheral arterial obstructive disease or

coronary artery disease. The trial concluded that the coadministration of the platelet

aggregation agent did not interfere with the control of hypertension or angina. Again there
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are critical distinctions from the present invention. The calcium channel blocker was to be

used to lower blood pressure only in patients selected as having particularly high blood

pressure (hypertension), and the beta-blocker was to be used either to treat hypertension in

the same way or to treat angina (that is to reduce the frequency of the pain). The

5 combination is to be used only in persons with peripheral or coronary arterial disease, not

the general population. The combination is not specified as a single preparation

formulation.

According to the present invention there is provided a method for reducing the risk of

10 cardiovascular disease comprising administering simultaneously, separately or

sequentially, active principals from at least two ofthe following three categories:

i) at least one blood pressure lowering agent,

ii) at least one lipid-regulating agent, and

iii) at least one serum homocysteine lowering agent,

15 with or without at least one platelet function altering agent, to an individual without

measuring, or if measured regardless of the level of, one or more of the risk factors of

cardiovascular disease selected from blood pressure, serum cholesterol, serum

homocysteine or platelet function.

20 Alternatively, there is provided a method for reducing the risk of cardiovascular disease

comprising administering simultaneously, separately or sequentially, at least one blood

pressure lowering agent and at least one active principal from at least one of the following

two categories:

i) at least one lipid-regulating agent, and

25 ii) at least one serum homocysteine lowering agent,

with or without at least one platelet function altering agent, to an individual without

measuring, or if measured regardless of the level of, one or more of the risk factors of

cardiovascular disease selected from blood pressure, serum cholesterol, serum

homocysteine or platelet function.

30

As used herein, the term "cardiovascular disease" means any atheromatous arterial disease,

any non-syphilitic arterial aneurysm, and cerebral and subarachnoid haemorrhage. The

cardiovascular system encompasses the entire vascular system of the body including the
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heart itself. Thus the term "cardiovascular disease" includes, but is not limited to,

ischaemic heart disease (HD), angina pectoris, coronary heart disease, stroke, transient

ischaemic attacks, cerebrovascular disease, hypertensive disease, aortic aneurysm,

peripheral arterial disease and retinal arterial disease.

5

The physiological effects of blood pressure lowering agents, lipid-regulating agents,

platelet function altering agents and serum homocysteine lowering agents in reducing the

risk of cardiovascular disease have been found to be independent of each other. The

recognition of the combined effect of using these four different categories of drugs

10 together is novel. At the preferred dosages of these drugs, the prevalence of the ratio of

benefit to hazard, i.e. the ratio of the reduction in the incidence of cardiovascular disease to

the prevalence of adverse effects of the drugs, is high. The estimation of the preventive

effect of the formulation of the present invention and its application in a preventive setting

is novel. In fact, a policy of treating a person in the general population, selected only on

15 the basis of his or her age and sex, preventively against cardiovascular disease is contrary

to the present policy for reducing the incidence of cardiovascular disease, which is based

on intervention only if one or more risk factors are found to be high.

It is of considerable significance to the present invention that the method is applied to an

20 individual without measuring, or ifmeasured regardless of the level of, one or more of the

risk factors of cardiovascular disease. As discussed above, only 5-10% of the population

exhibit values of any of the risk factors of cardiovascular disease sufficiently high to

warrant drug treatment under present clinical practice, but 37% of the population die from

a cardiovascular disease. The effort involved in dealing with those individuals who have

25 particularly high values of risk factors, in terms of medical analysis, clinician's time, the

development of treatment programmes etc far outweighs the simple solution proposed here

of reducing the risk factors in all persons above a specified age.

The correlation between age and the risk of cardiovascular disease is very strong as

30 demonstrated in Figure 6 herein. It is stronger than the relationship with risk factors of

blood pressure, serum cholesterol and serum homocysteine. The data shown in Figure 6

demonstrate that it is possible to determine a cut off age for routine treatment which may
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be independent of the need for every individual to undergo time consuming and costly

tests.

Preferably, the method is applied to an individual above a predetermined age, for example

5 an individual who may have no clinical symptoms of cardiovascular disease, the only

criterion being that he or she is above a predetermined age. The predetermined age will

vary from population to population according to the incidence of cardiovascular disease or

according to the age distribution of cases (which depends on patterns of diet, smoking and

other factors). The predetermined age can be determined simply by determining the age

10 above which 95% of the deaths from ischaemic heart disease or stroke occur. Typically

the predetermined age is from 45 to 65. The age by which 5% of all deaths from heart

disease and stroke have occurred in England and Wales is about 55 for men and about 65

for women. Thus, most preferably, the method is applied to an individual above the age of

55 for males and above the age of 65 for females, based on England and Wales mortality

15 data, and in other European countries the predetermined age would be similar.

Alternatively, for simplicity, a single age preferably from 45 to 65, for example about 55,

may be used for both men and women.

Alternatively, the method may be used when an individual's annual risk of ischaemic heart

20 disease and stroke, calculated from their age, sex and measurable risk factors including

blood pressure, serum cholesterol, serum homocysteine and smoking history, exceeds a

predetermined value (such as for example 2% per year). The predetermined age may be

determined vising known statistical analyses based on data obtained from the population in

which the individual resides. Preferably, the method is applied to individuals in the

25 population above the age for the gender above which 95% of the deaths due to ischaemic

heart disease or stroke occur.

The method may also be applied to an individual who has previously been diagnosed as

having had the clinical symptoms of cardiovascular disease, irrespective of age.

30

Although the active principals may be administered simultaneously, separately or

sequentially, preferably the active principals are administered simultaneously in a single

dosage form. This is a major departure from present clinical practice. Present practice is
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to offer treatment (with the exception of aspirin) if the value of a particular risk factor is

particularly high, and then to treat the risk factor that is high (even though risk of disease

may be high and this would respond to the lowering of all risk factors).

5 For all of the active principals, the dosage is selected to maximise the reduction of risk of

cardiovascular disease whilst minimising undesirable side effects. The dose will depend

on the active principal concerned. The preferred doses are calculated to be at levels

optimising the ratio of benefit to hazard, i.e. the ratio of reduction of the risk of

cardiovascular disease to the risk of adverse effects of the administered agent. This

10 optimisation is well within the scope of the skilled person with the benefit of appropriate

experimental trials. The most preferred doses for lipid-regulating agents are within the

therapeutic range recommended by the British National Formulary of March 2000 (see

Table 2). The most preferred doses for platelet function altering agents are at the lower

end of the therapeutic range recommended by the British National Formulary of March

1 5 2000 (see Table 2) (for example about 75 mg/day of aspirin). The most preferred doses for

blood pressure lowering agents are half of the doses at the lower end of the therapeutic

range recommended in the British National Formulary of March 2000 (see Table 2). The

most preferred dose of folic acid is about 0.8 mg/day.

BNF Section Active

Principal

BNF Recommended Dose Most Preferred

Daily Dose

2.2.1

Thiazide-like

diuretics

bendroflume-

thiazide/

bendrofluazide

hypertension, 2.5mg in the morning,

higher doses rarely necessary

about 1.25mg

chlorthalidone hypertension, 25mg in the morning,

increased to 50mg ifnecessary

about 12.5mg

cyclopenthia-

zide

hypertension, initially 250|ig daily in

the morning, increased if necessary to

SOO^ig daily

about 125^g

hydrochloro-

thiazide

hypertension, 25mg daily, increased to

50mg daily if necessary; in some
patients (especially the elderly) an

initial dose of 12.5mg daily may be

sufficient

about 12.5mg

indapamide 2.5mg in the morning about 1.25mg
mefruside initially 25-50mg in the morning,

maintenance 25mg daily or on alternate

days

about 12.5mg
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metolazone hypertension, initially 5mg in the

morning, maintenance 5mg on alternate

days

about 2.5mg

on alternate

days

polythiazide usually l-4mg daily, in hypertension

500ng daily may be adequate

about Img

xipamide hypertension, 20mg in the morning about lOmg
2.4 Beta

blockers

propranolol

hydrochloride

by mouth, hypertension, initially 80mg
twice daily, increased at weekly

intervals as required, maintenance 160-

320mg daily

about 80mg

acebutolol hypertension, initially 400mg once

daily or 200mg twice daily, increased

after 2 weeks to 400mg twice daily if

necessary

about 200mg

atenolol by mouth, hypertension, 50mg daily

(higher doses rarely necessary)

about 25mg

betaxolol

hydrochloride

20mg daily (elderly patients lOmg),

increased to 40mg if required

about lOmg

bisoprolol

fumarate

usual dose lOmg daily (5mg may be

adequate in some patients), max.

recommended dose 20mg daily

about 5mg

carvedilol hypertension, initially 12.5mg once

daily, increased after 2 days to usual

dose of 25mg once daily, if necessary

may be further increased at intervals of

at least 2 weeks to max. 50mg daily in

single or divided doses; elderly initial

dose of 12.5mg daily may provide

satisfactory control

about 12.5mg

celiprolol

hydrochloride

200mg once daily in the morning,

increased to 400mg once daily if

necessary

about lOOmg

labetalol

hydrochloride

by mouth, initially lOOmg (50mg in

elderly) twice daily with food,

increased at intervals of 14 days to

usual dose of 200mg twice daily, up to

800mg daily in 2 divided doses (3-4

divided doses if higher), max. 2.4g

daily

about 200mg

metoprolol

tartrate

by mouth, hypertension, initially

lOOmg daily, maintenance 100-200mg

daily in 1-2 doses

about 50mg

nadolol hypertension, 80mg daily, increased at

weekly intervals if required, max.

240mg daily

about 40mg

nebivolol 5mg daily; elderly initially 2.5mg daily,

increased if necessary to 5mg daily

about 2.5mg
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oxprenolol

hydrochloride

hypertension, 80-160mg daily in 2-3

divided doses, increased as required,

max. 320mg daily

about 40mg

pindolol hypertension, initially 5mg 2-3 times

daily or 15mg once daily, increased as

required at weekly intervals, usual

maintenance 15-30mg daily, max.

45mg daily

about 7.5mg

daily

timolol

maleate

hypertension, initially 5mg twice daily

or lOmg once daily, gradually

increased if necessary to max. 60mg
daily (given in divided doses above

20mg daily)

about 5mg

2.5.1

Vasodilator

antihyper-

tensive drugs

hydralazine

hydrochloride

by mouth, hypertension, 25mg twice

daily, increased to usual max. 50mg
twice daily

about 25mg
daily

minoxidil initially 5mg (elderly 2.5mg) daily in 1-

2 doses, increased by 5-10mg every 3

or more days, max. usually 50mg daily

about 12.5mg

2.5.5.1 ACE
inhibitors

captopril hypertension, used alone initially

12.5mg twice daily; if used in addition

to diuretic or in elderly initially 6.25mg

twice daily (first dose at bedtime);

usual maintenance dose 25mg twice

daily; max. 50mg twice daily (rarely

three times daily in severe

hypertension)

about 25mg
daily

cilazapril hypertension, initially l-1.25mg once

daily (initial dose reduced in those

receiving a diuretic, in the elderly, in

renal impairment and in severe hepatic

impairment - consult product

literature), usual maintenance dose 2.5-

5mg daily, max. 5mg daily

renovascular hypertension, initially

250-500ng once daily, then adjusted

according to response

about 1.25mg

enalapril

maleate

hypertension, used alone, initially 5mg
once daily; if used in addition to

diuretic, in elderly patients or in renal

impairment initially 2.5mg daily; usual

maintenance dose 10-20mg once daily;

in severe hypertension may be

increased to max. 40mg daily

about 5mg

fosinopril hypertension, initially lOmg daily,

increased if necessary after 4 weeks,

usual dose range 10-40mg (doses over

40mg not shown to increase efficacy)

about 5mg
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imidapril

hydrochloride

initially 5mg daily before food; if used

in addition to diuretic, in elderly, in

patients with heart failure, angina or

cerebrovascular disease, or in renal or

hepatic impairment, initially 2.5mg
daily; if necessary increase dose at

intervals of at least 3 weeks; usual

maintenance dose lOmg once daily;

max. 20mg daily (elderly lOmg daily)

about 5mg

lisinopril hypertension, initially 2.5mg daily;

usual maintenance dose 1 0-20mg daily;

max. 40mg daily

about 5mg

moexipril

hydrochloride

used alone, initially 7.5mg once daily;

if used in addition to diuretic, with

nifedipine, in elderly, in renal or

hepatic impairment, initially 3.75mg

once daily; usual range 15-30mg once

daily; doses above 30mg daily not

shown to increase efficacy

about 7.5mg

perindopril hypertension, initially 2mg daily

(before food), usual maintenance dose

4mg once daily, max. 8mg daily

about 2mg

quinapril hypertension, initially lOmg once daily;

with a diuretic, in elderly, or in renal

impairment initially 2.5mg daily; usual

maintenance dose 20-40mg daily in

single or 2 divided doses; up to 80mg
daily has been given

about lOmg

ramipril hypertension, initially 1.25mg daily,

increased at intervals of 1-2 weeks,

usual range 2.5-5mg once daily, max.

lOmg daily

about 1.25mg

trandolapril hypertension, initially SOO^ig once

daily, increased at intervals of 2-4

weeks, usual range l-2mg once daily,

max. 4mg daily

about 0.5mg

2.5.5.2

Angiotensin

II receptor

antagonists

candesartan

cilexetil

initially 4mg (2mg in hepatic and renal

impairment) once daily adjusted

according to response, usual

maintenance dose 8mg once daily,

max. 16mg once daily

about 4mg

irbesartan 150mg once daily, increased if

necessary to 300mg once daily (in

haemodialysis or in elderly over 75

years, initial dose of 75mg once daily

may be used)

about 75mg
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losartan

potassium

usually 50mg once daily (elderly over

75 years, moderate to severe renal

impairment, intravascular volume

depletion, initially 25mg once daily), if

necessary increased after several weeks

to lOOmg once daily

about 25mg

telmisartan 40mg once daily, increased if necessary

to 80mg once daily

about 20mg

valsartan usually 80mg once daily (elderly over

75 years, mild to moderate hepatic

impairment, moderate to severe renal

impariment, intravascular volume

depletion, initially 40mg once daily), if

necessary increased after at least 4

weeks to 160mg daily (80mg daily in

hepatic impairment)

about 40mg

2.6.2

Calcium

channel

blockers

amlodipine

besilate

hypertension, initially 5mg once daily,

max. lOmg once daily

about 2.5mg

diltiazem

hydrochloride

see individual preparations

felodipine hypertension, initially 5mg (elderly

2.5mg) daily in the morning, usual

maintenance 5-10mg once daily, doses

above 20mg daily rarely needed

about 2.5mg

isradipine 2.5mg twice daily (1.25mg twice daily

in elderly, hepatic or renal impairment),

increased ifnecessary after 3-4 week to

5mg twice daily (exceptionally up to

lOmg twice daily), maintenance 2.5 or

5mg once daily may be sufficient

about 2.5mg
daily

j

lacidipine initially 2mg as a single daily dose,

preferably in the morning; increased

after 3-4 weeks to 4mg daily, then if

necessary to 6mg daily

about 2mg

lercanidipine

hydrochloride

initially lOmg once daily; increased if

necessary after at least 2 weeks to

20mg daily

about 5mg

nicardipine

hydrochloride

initially 20mg 3 times daily, increased

after at least 3 days to 30mg 3 times

daily (usual range 60-120mg daily)

about 30mg
daily

nifedipine see individual preparations

nisoldipine initially lOmg daily, preferably before

breakfast; if necessary increase at

intervals of at least 1 week; max. 40mg
daily

about 5mg
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2.9 Platelet

function

altering drugs

aspirin 75-300mg daily about 75mg

clopidrogrel 75mg once daily about 75mg
dipyridamole by mouth:

300-6QOmg daily in 3-4 divided doses

before food

modified-release preparations, see

individual preparations

by intravenous injection:

diagnostic only, consult product

literature

about 300mg

ticlopidine

hydrochloride

250mg twice daily about 500mg
daily

2.12Lipid-

regulating

drugs

colestyramine lipid reduction (after initial

introduction over 3-4 weeks) 12-24g

daily in water (or other suitable liquid)

in single or up to 4 divided doses, up to

36g daily if necessary

child 6-12 years see product literature

about 12g

colestipol

hydrochloride

5g 1-2 times daily in liquid, increased

if necessary at intervals of 1-2 months

to max. of 30g daily (in single or 2

divided doses)

about 5g

bezafibrate see individual preparations

ciprofibrate lOOmg daily about lOOmg

clofibrate over 65kg, 2g daily (50-65kg, 1.5g

daily) in 2 or 3 divided doses

about 2g

fenofibrate see individual preparations

gemfibrozil 1.2g daily, usually in 2 divided doses;

range 0.9-1.5g daily

about 1.2g

atorvastatin primary hypercholesterolaemia and

combined hyperlipidaemia, usually

lOmg once daily

familial hypercholesterolaemia,

initially lOmg daily, increased at

intervals of 4 weeks to 40mg once

daily; if necessary further increased to

max. 80mg once daily (or combined

with anion-exchange resin in

heterozygous familial

hypercholesterolaemia)

about lOmg

cerivastatin

sodium

initially lOO^ig once daily in the

evening, increased by increments of

lOOfig at intervals of not less than 4

weeks to max. 300^ig once daily

(200|ig daily in moderate to severe

renal impairment)

about 200jxg
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fluvastatin initially 20-40mg daily in the evening;

usual range 20-40mg daily in the

evening, adjusted at intervals of 4

weeks; up to 40mg twice daily may be

required

about 20mg

pravastatin

sodium

usual range 10-4Qmg once daily at

night, adjusted at intervals of not less

than 4 weeks

about 20mg

simvastatin hyperlipidaemia, lOmg daily at night,

adjusted at intervals of not less than 4

weeks; usual range 10-40mg once daily

at night

coronary heart disease, initially 20mg
once daily at night

about 20mg

Table 2

For drugs used to lower blood pressure, the dose of an active principal is below the lower

5 therapeutic dosage for the indication of the active principal. As used herein, the term

'therapeutic dosage" is intended to refer to the commonly used dose in clinical practice for

the treatment of high levels of the risk factor or for the treatment of cardiovascular disease

by the separate active principal. The most preferred doses for blood pressure lowering
.

agents are half of the doses at the lower end of the therapeutic range recommended in the

10 British National Formulary of March 2000. This is in order to maximise the therapeutic

benefit of the combination of agents, while minimising the risks of adverse effects of the

individual agents. An analysis of randomised placebo controlled trials of the individual

drugs (given in the references) shows that with half the present recommended dose the

reduction in blood pressure is only 20% lower than with the full recommended dose, while

15 the reduction in adverse effects is much greater. Most preferably, the dose of a blood

pressure lowering agent is about half the recommended dose (or, where a range of doses is

given, half of the recommended dose at the lower end of the recommended therapeutic

range) for the blood pressure lowering agent.

20 Preferably the blood pressure lowering agent is a diuretic, a beta blocker, an ACE

inhibitor, an angiotension-II receptor antagonist, a vasodilator antihypertensive drug,

and/or a calcium-channel blocker. More preferably the blood pressure lowering agent is a

diuretic, and/or a beta blocker, and/or an ACE inhibitor.
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Preferably the diuretic is a thiazide or thiazide-like diuretic. Preferably the thiazide or

thiazide-like diuretic is hydrochlorothiazide, chlorthalidone, indapamide,

bendroflumethiazide, chlorothiazide, metolazone, cyclopenthiazide, polythiazide,

mefruside, or xipamide. Most preferably the thiazide or thiazide-like diuretic is

5 hydrochlorothiazide. Thiazide or thiazide-like diuretics are categorised in Section 2.2.1 of

the British National Formulary of March 2000 and other equivalent national formularies or

pharmacopoeias, such as for example the "Physicians Desk Reference" (PDR) and

"Martindale: The Extra Pharmacopoeia" (Reynolds JEF (ed.), London, Royal

Pharmaceutical Society, 1996). Preferably the hydrochlorothiazide is administered in an

10 amount of from about 2.5 mg to about 62.5 mg per day; more preferably the

hydrochlorothiazide is administered in an amount of from about 5 mg to about 37.5 mg per

day; most preferably the hydrochlorothiazide is administered in an amount of about 12.5

mg per day.

15 Preferably the beta blocker is a Pi-selective adrenoceptor antagonist; preferably the pi

selective adrenoceptor antagonist is atenolol, bisoprolol, betaxolol, metoprolol, celiprolol,

or acebutolol. Alternatively the beta blocker is a non-selective beta-adrenoceptor

antagonist; preferably the non-selective beta-adrenoceptor antagonist is pindolol,

propranolol, oxprenolol, sotalol, timolol, or nadolol. Alternatively the beta blocker is a

20 drug with combined p- and a-adrenoceptor blocking action; preferably this drug is

carvedilol, or labetolol. Most preferably the beta blocker is atenolol. Beta blockers are

categorised in Section 2.4 of the British National Formulary of March 2000 and in other

equivalent national formularies or pharmacopoeias. Preferably the atenolol is administered

in an amount of from about 5 mg to about 125 mg per day; more preferably the atenolol is

25 administered in an amount of from about 10 mg to about 75 mg per day; most preferably

the atenolol is administered in an amount of about 25 mg per day.

Preferably the ACE inhibitor is enalapril, perindopril, captopril, cilazapril, trandolapril,

fosinopril, quinapril, lisinopril, ramipril, or moexipril. Most preferably the ACE inhibitor

30 is enalapril. ACE inhibitors are categorised in Section 2.5.5.1 of the British National

Formulary of March 2000 and in other equivalent national formularies or pharmacopoeias.

Preferably the enalapril is administered in an amount of from about 1 mg to about 25 mg

per day; more preferably the enalapril is administered in an amount of from about 1.5 mg
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to about 15 mg per day; most preferably the enalapril is administered in an amount of

about 5 mg per day,

Preferably the angiotension-II receptor antagonist is losartan, valsartan, candesartan,

5 eprosartan, irbesartan or telmisartan. More preferably the angiotension-II receptor

antagonist is losartan. Angiotension-II receptor antagonists are categorised in Section

2.5.5.2 of the British National Formulary of March 2000 and in other equivalent national

formularies or pharmacopoeias. Preferably the losartan is administered in an amount of

from about 5 mg to about 125mg; more preferably the losartan is administered in an

10 amount of from about 10 mg to about 75 mg per day; most preferably the losartan is

administered in an amount of about 25 mg per day.

Preferably the vasodilator antihypertensive drug is hydralazine. Vasodilator

antihypertensive drugs are categorised in Section 2.5.1 of the British National Formulary

15 of March 2000 and in other equivalent national formularies or pharmacopoeias. Preferably

the hydralazine is administered in an amount of from about 2.5 mg to about 62.5 mg per

day; more preferably the hydralazine is administered in an amount of from about 5 mg to

about 37.5 mg per day; most preferably the hydralazine is administered in an amount of

about 12.5 mg per day.

20

Preferably the calcium-channel blocker is amlodipine, diltiazem, felodipine, isradipine,

lacidipine, lercanidipine, nicardipine, nifedipine, nimodipine or nisoldipine. More

preferably the calcium-channel blocker is amlodipine. Calcium-channel blockers are

categorised in Section 2.6.2 of the British National Formulary of March 2000 and in other

25 equivalent national formularies or pharmacopoeias. Preferably the amlodipine is

administered in an amount offrom about 0.5 mg to about 12.5 mg per day; more preferably

the amlodipine is administered in an amount of from about 0.8 mg to about 7.5 mg per day;

most preferably the amlodipine is administered in an amount of about 2.5 mg per day.

Preferably the amlodipine is administered as the maleate or besilate.

30

Preferably the formulation of the present invention comprises more than one blood

pressure lowering agent. More preferably the formulation comprises two blood pressure

lowering agents. Most preferably the formulation comprises three blood pressure lowering



WO 01/76632 PCT/GB01/01618

20

agents. Preferably the blood pressure lowering agents will be independently selected from

a diuretic, a beta blocker, an ACE inhibitor, an angiotensin II receptor antagonist, and a

calcium channel blocker. More preferably the blood pressure lowering agents will be

independently selected from a diuretic, a beta blocker, and an ACE inhibitor.

5

Preferably the lipid-regulating agent is a 3-hydroxy-3-methylglutaryl coenzyme A (HMG

CoA) reductase inhibitor, also called a statin. Preferably the statin is atorvastatin,

simvastatin, cerivastatin, fluvastatin, or pravastatin. More preferably the statin is

atorvastatin or simvastatin. Most preferably the statin is atorvastatin. Lipid-regulating

10 drugs are categorised in Section 2.12 of the British National Formulary of Mach 2000 and

in other equivalent national formularies or pharmacopoeias. Preferably the atorvastatin is

administered in an amount of from about 2 mg to about 50 mg per day; more preferably the

atorvastatin is administered in an amount of from about 3 mg to about 30 mg per day; most

preferably the atorvastatin is administered in an amount of about 10 mg per day.

1 5 Preferably the simvastatin is administered in an amount of from about 2 mg to about 60 mg

per day; more preferably the atorvastatin is administered in an amount of from about 3 mg

to about 40 mg per day; most preferably the atorvastatin is administered in an amount of

from about 10 mg to about 20 mg per day.

20 Preferably the platelet function altering agent is aspirin, ticlopidine, dipyridamole,

clopidogrel, or a glycoprotein Ilb/HIa receptor inhibitor such as abciximab, or a non-

steroidal anti-inflammatory drug such as ibuprofen. Most preferably the platelet function

altering agent is aspirin. Platelet function altering agents are categorised in Section 2.9 of

the British National Formulary of March 2000 and in other equivalent national formularies

25 or pharmacopoeias. Non-steroidal anti-inflammatory drugs are categorised in Section

10.1,1 of the British National Formulary of March 2000 and in other equivalent national

formularies or pharmacopoeias. Preferably the aspirin is administered in an amount of

from about 15 mg to about 500 mg per day; more preferably the aspirin is administered in

an amount of from about 25 mg to about 250 mg per day; most preferably the aspirin is

30 administered in an amount of about 75 mg per day.

Preferably the serum homocysteine lowering agent is folic acid, vitamin B6, or vitamin

B 12, or a combination of two or three of these. Most preferably the serum homocysteine
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lowering agent is folic acid. Preferably the folic acid is administered in an amount of from

about 0.2 mg to about 4 mg per day; more preferably the folic acid is administered in an

amount of from about 0.4 mg to about 2 mg per day; most preferably the folic acid is

administered in an amount of about 0.8 mg per day.

5

Most preferably the formulation used in the method of the invention comprises:

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg

enalapril as blood pressure lowering agents,

ii) about 1 0 mg atorvastatin as lipid-regulating agent,

1 0 iii) about 75 mg aspirin as platelet function altering agent, and

iv) about 0.8 mg folic acid as serum homocysteine lowering agent.

Alternatively the formulation used in the method of the invention comprises:

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg

15 enalapril as blood pressure lowering agents,

ii) about 10-20 mg simvastatin as lipid-regulating agent,

iii) about 75 mg aspirin as platelet function altering agent, and

iv) about 0.8 mg folic acid as serum homocysteine lowering agent

20 Alternatively the formulation used in the method of the invention comprises:

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 2.5mg

amlodipine maleate as blood pressure lowering agents,

ii) about 1 0-20 mg simvastatin as lipid-regulating agent,

iii) about 75 mg aspirin as platelet function altering agent, and

25 iv) about 0.8 mg folic acid as serum homocysteine lowering agent.

Alternatively the formulation used in the method of the invention comprises:

i) about 12.5 mg hydrochlorothiazide, about 2.5mg amlodipine maleate, and

about 5 mg enalapril as blood pressure lowering agents,

30 ii) about 1 0-20 mg simvastatin as lipid-regulating agent,

iii) about 75 mg aspirin as platelet function altering agent, and

iv) about 0.8 mg folic acid as serum homocysteine lowering agent.



WO 01/76632 PCT/GB01/01618

22

Optionally the method of the present invention further comprises an active principal from a

fifth category comprising antioxidants. Preferably the antioxidant is vitamin E.

Preferably the active principals are administered orally to a patient.

5

The use of the formulation may reduce the risk of cardiovascular disease by at least 80%.

Preferably, the use of the formulation reduces the risk of cardiovascular disease by at least

50%, more preferably the use of the formulation reduces the risk of cardiovascular disease

by at least 60%, even more preferably the use of the formulation reduces the risk of

10 cardiovascular disease by at least 70%, most preferably the use of the formulation reduces

the risk of cardiovascular disease by at least 80%.

The invention further provides formulations for use in the treatment of cardiovascular

disease.

15

In a further aspect of the invention there is provided a formulation comprising at least two

blood pressure lowering agents, each selected from a different physiological mode of

action selected from a diuretic, a beta blocker, an angiotensin converting enzyme (ACE)

inhibitor, an angiotensin II receptor antagonist, and a calcium channel blocker, and an

20 active principal from at least two ofthe following three categories:

i) at least one lipid-regulating agent,

ii) at least one platelet function altering agent, and

iii) at least one serum homocysteine lowering agent.

25 As used herein, physiological mode of action refers to the way in which an active principal

exerts its activity on the body of a patient

Current clinical practice is to treat individual risk factors as they present themselves in any

given person. Thus, under current clinical practice, individuals presenting clinical risk

30 factors of cardiovascular disease are treated to return the risk factors (e.g. blood pressure or

lipid level) to the so-called normal value, but no lower, by the application of one of many

active principals known in the art.
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Preferably the formulation has active principals from two of the three categories, i), ii) and

iii). More preferably the formulation has active principals from categories i) and ii). Most

preferably the formulation comprises active principals from all three categories, i), ii), iii).

Optionally the formulation comprises more than one active principal from one or more of

5 the three categories.

The diuretic, the beta blocker, the ACE inhibitor, the angiotensin II receptor antagonist and

the calcium channel blocker are preferably those referred to above, preferably in the doses

referred to above. Similarly the lipid-regulating agent, the platelet function altering agent,

10 and the serum homocysteine lowering agent are preferably those referred to above,

preferably in the dose referred to above.

Under current clinical practice for the use of blood pressure lowering agents, such a

formulation in, for example, a single dosage form would not be considered useful given the

15 clinical practice of only providing an additional blood pressure reducing active principal if

a first blood pressure reducing active principal, or at most two such drugs in combination,

fails to provide the desired lowering of blood pressure. The present inventors have

demonstrated that the effect of different classes of the blood pressure reducing active

principals act independently and therefore combinations of two or more blood pressure

20 reducing active principals in a single dose produce an additive effect, greatly improving

efficacy. Moreover the use of lipid-regulating, platelet function altering and serum

homocysteine altering agents in combination with blood pressure lowering agents to

reduce a person's overall risk of cardiovascular disease runs contrary to current clinical

practice.

25

It will be understood that providing a formulation where the dose of a blood pressure

lowering agent is below the lower therapeutic dose for the blood pressure lowering agent is

contrary to the art. The lower therapeutic dose for any given blood pressure lowering

agent is readily determinable by the skilled addressee by reference to the British National

30 Formulary of March 2000 in common use in the country of this patent at the time of

writing.



WO 01/76632 PCT/GB01/01618

24

There is further provided a formulation comprising active principals from at least two of

the following three categories:

i) at least one blood pressure lowering agent,

ii) at least one platelet function altering agent, and

5 iii) at least one serum homocysteine lowering agent,

wherein the dose of the blood pressure lowering agent, if present, is below the lower

therapeutic dosage for the blood pressure lowering agent.

Alternatively there is provided a formulation comprising at least one blood pressure

10 lowering agent and active principals from at least one of the following three categories:

i) at least one lipid-regulating agent,

ii) at least one platelet function altering agent, and

iii) at least one serum homocysteine lowering agent,

wherein the dose of the blood pressure lowering agent, if present, is below the lower

1 5 therapeutic dosage for the blood pressure lowering agent

Again, the blood pressure reducing agent, the lipid-regulating agent, the platelet function

altering agent, and the serum homocysteine lowering agent are preferably those referred to

above, preferably in the doses referred to above.

20

In a preferred mode of operation, the present invention relates to treating individuals

irrespective of the levels of any risk factors and without any test whatsoever. Preferably

selection is based only on a person's age, sex and history of existing cardiovascular

disease. In this mode, the avoidance of deleterious side effects is important. Accordingly,

25 it is appropriate for the formulation to contain a lower amount of the blood pressure

lowering agent than the normal clinical dose. This is entirely contrary to the state of the

art, which provides formulations containing active principals at or around the full

therapeutic dose.

30 In another aspect of the invention there is provided a formulation comprising active

principals from at least three of the following four categories:

i) at least one blood pressure lowering agent,

ii) at least one lipid-regulating agent,
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iii) at least one platelet function altering agent, and

iv) at least one serum homocysteine lowering agent

Again, the blood pressure reducing agent, the lipid-regulating agent, the platelet function

5 altering agent, and the serum homocysteine lowering agent are preferably those referred to

above, preferably in the dose referred to above.

Preferably, the formulation contains a dose of a blood pressure lowering agent which is

about half the recommended dose at the lower end of the recommended therapeutic range

1 0 for the blood pressure lowering agent.

Most preferably, the formulation comprises:

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg

enalapril as blood pressure lowering agents,

1 5 ii) about 1 0 mg atorvastatin as a lipid-regulating agent,

iii) about 75 mg aspirin as a platelet function altering agent, and

iv) about 0.8 mg folic acid as a serum homocysteine lowering agent

Alternatively, the formulation comprises:

20 i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg

enalapril as blood pressure lowering agents,

ii) about 10-20 mg simvastatin as a lipid-regulating agent,

iii) about 75 mg aspirin as a platelet function altering agent, and

iv) about 0.8 mg folic acid as a serum homocysteine lowering agent

25

Alternatively the formulation used in the method of the invention comprises:

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 2.5mg

amlodipine maleate as blood pressure lowering agents,

ii) about 10-20 mg simvastatin as lipid-regulating agent,

30 iii) about 75 mg aspirin as platelet function altering agent, and

iv) about 0.8 mg folic acid as serum homocysteine lowering agent.

Alternatively the formulation used in the method of the invention comprises:
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i) about 12.5 mg hydrochlorothiazide, about 2.5mg amlodipine maleate, and

about 5 mg enalapril as blood pressure lowering agents,

ii) about 1 0-20 mg simvastatin as lipid-regulating agent,

iii) about 75 mg aspirin as platelet function altering agent, and

> iv) about 0.8 mg folic acid as serum homocysteine lowering agent.

In a still further aspect of the invention, there is provided the use of active principals from

two or more of the following three categories:

i) at least one blood pressure lowering agent,

10 ii) at least one lipid-regulating agent, and

iii) at least one serum homocysteine lowering agent,

with or without at least one platelet function altering agent, for the manufacture of a

formulation for administration to an individual without measuring, or if measured

regardless of the level of, one or more of the risk factors of cardiovascular disease selected

1 5 from blood pressure, serum cholesterol, serum homocysteine and platelet function.

Alternatively, there is provided the use of at least one blood pressure lowering agent and at

least one active principal from at least one of the following two categories:

i) at least one lipid-regulating agent, and

20 ii) at least one serum homocysteine lowering agent,

with or without at least one platelet function altering agent, for the manufacture of a

formulation for administration to an individual without measuring, or if measured

regardless of the level of, one or more of the risk factors of cardiovascular disease selected

from blood pressure, serum cholesterol, serum homocysteine and platelet function.

25

The formulation of the present invention can be administered by oral or parenteral routes,

including intravenous, intramuscular, subcutaneous, transdermal (including patches),

airway (aerosol), rectal and topical (including buccal and sublingual) administration.

Preferably the formulation of the present invention is provided in a form suitable for oral

30 administration. For oral administration, the formulation of the present invention is

preferably in the form of a tablet, a capsule, a pill, a powder, granules, a solution, or a

suspension.
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Tablets for oral use may include the components mixed with pharmaceutical^ acceptable

excipients such as inert diluents, disintegrating agents, binding agents, lubricating agents,

sweetening agents, flavouring agents, colouring agents and preservatives. Suitable inert

diluents include sodium and calcium carbonate, sodium and calcium phosphate, and

5 lactose, while corn starch and alginic acid are suitable disintegrating agents. Binding

agents may include starch and gelatin, while the lubricating agent, if present, will generally

be magnesium stearate, stearic acid or talc. If desired, the tablets may be coated with a

material such as glyceryl monostearate, glyceryl distearate, cellulose acetate phthalate,

hydroxypropylcellulose phthalate, polyvinylacetate phthalate, methylmethacrylate

10 polymer, a polymer mixture such as Eudragit®, a cellulose derivative, zein, wax or similar

material, or any other dissolvable coat, to delay absorption in the gastrointestinal tract

Capsules for oral use include hard gelatin capsules in which the components are mixed

with a solid diluent, and soft gelatin capsules wherein the components are mixed with

15 water or an oil such as peanut oil, liquid paraffin or olive oil. The components may be

compartmentalised within a capsule to prevent contact during storage.

Preferably one or more of the active principals is enteric coated before tableting or

encapsulation. Preferably the platelet function altering agent, in particular aspirin, consists

20 of enteric coated beads or granules before tableting or encapsulation. Preferably the whole

tablet or capsule is enteric coated. Preferably the enteric coating material comprises

cellulose acetate phthalate, hydroxypropylcellulose phthalate, polyvinylacetate phthalate,

methylmethacrylate polymer or a polymer mixture such as Eudragit®.

25 Preferably one or more of the active principals is delay-release coated before tableting or

encapsulation. Preferably the platelet function altering agent, in particular aspirin, consists

of delay-release coated beads or granules before tableting or encapsulation. Preferably the

whole tablet or capsule is delay-release coated. Preferably the delay-release coating

material comprises cellulose acetate phthalate, hydroxypropylcellulose phthalate,

30 polyvinylacetate phthalate, methylmethacrylate polymer, a polymer mixture such as

Eudragit®, a cellulose derivative, zein, glyceryl monostearate or glyceryl distearate.
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Preferably the delay-release tablet is formed from a matrix comprising wax or similar

material. Alternatively, the delay-release tablet is an erodable tablet formed from a

cellulose derivative or similar material. Alternatively, the delay-release tablet is coated

with a dissolvable coat

5

The desired dose is preferably presented once daily, but may be dosed as two, three, four

or more sub-doses administered at appropriate intervals throughout the day. Preferably the

active principals are present in the tablet, capsule, pill, powder, granules, solution, or

suspension in amounts suitable for administration once, twice, or three times per day.

10 More preferably the active principals are present in the tablet, capsule, pill, powder,

granules, solution, or suspension in amounts suitable for administration once per day.

All preferred dosages are calculated to be at levels optimising the ratio of benefit to hazard,

i.e. the ratio of reduction of the risk of cardiovascular disease to the risk of adverse effects

15 of the administered agent.

Preferably the formulation is used as a medicament. More preferably the formulation is

used as a medicament for the prevention of cardiovascular disease. Most preferably the

formulation is used as a medicament for the prevention of ischaemic heart disease.

20 Alternatively, most preferably the formulation is used as a medicament for the prevention

of stroke or transient ischaemic attack.

Preferably the formulation is used in men and women above a specified age for the

reduction in the risk of cardiovascular disease. Alternatively the formulation is used in

25 men and women with an estimated risk of cardiovascular disease above a specified level,

wherein the risk is determined by measurement of risk factors used in conjunction with a

person's age and sex. The formulation is also used in persons with a clinical history of

coronary artery disease or cardiovascular disease irrespective of age or the values of risk

factors.

30

Preferably the use of the formulation of the present invention reduces the risk of

cardiovascular disease by at least 80%.
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The present invention further provides the use of the formulation of the present invention

for the manufacture of a medicament for the prevention of cardiovascular disease,

preferably the manufacture of a medicament for the prevention of ischaemic heart disease

or stroke. Preferably the medicament is used in men and women above specified ages for

5 the reduction in the risk of cardiovascular disease. Alternatively the medicament is used in

men and women with an estimated risk of cardiovascular disease above a specified level,

wherein the risk is determined by measurement of risk factors used in conjunction with a

person's age and sex.

10 The present invention further provides a method of preparing the formulation of the

present invention, comprising the steps of:

i) mixing the two or more active principals optionally with one or more

pharmaceutical^ acceptable excipients, and

ii) forming the mixture into a tablet, a capsule, a pill, a powder, granules, a

1 5 solution, or a suspension suitable for oral administration to a patient.

Brief Description of the Drawings

Figure 1 is a graph showing the relative risk (95% confidence limits) of stroke according to

20 blood pressure (reference 1). Both vertical and horizontal axes are plotted on logarithmic

scales.

Figure 2 is a graph showing the relative risk (95% confidence limits) of ischaemic heart

disease (IHD) according to blood pressure (reference 1). Both vertical and horizontal axes

25 are plotted on logarithmic scales.

Figure 3 is a graph showing the mortality (95% confidence limits) from ischaemic heart

disease according to serum cholesterol (reference 2). Both vertical and horizontal axes are

plotted on logarithmic scales.

30

Figure 4 is a graph showing the relative risk (95% confidence limits) of ischaemic heart

disease according to serum homocysteine (reference 3). Both vertical and horizontal axes

are plotted on logarithmic scales.
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Figure 5 is a graph showing the relative risk (95% confidence limits) of ischaemic heart

disease according to platelet aggregation (reference 4). The vertical axis is plotted on a

logarithmic scale.

5

Figure 6 is a bar chart depicting the deaths from cardiovascular disease above and below

the age of 55 for men and for women.

Figure 7 is a graph showing the relative distributions of diastolic blood pressure (in

1 0 mmHg) in persons who subsequently die from a stroke and in persons of the same age who

do not subsequently die from a stroke (If the false positive rate (FPR) is 5%, then the

detection rate (DR) is 15%).

Figure 8 is a graph showing the relative distributions of diastolic blood pressure (in

15 mmHg) in persons who subsequently die from ischaemic heart disease and in persons of

the same age who do not subsequently die from ischaemic heart disease (If the false

positive rate (FPR) is 5%, then the detection rate (DR) is 13%).

Figure 9 is a graph showing the relative distributions of serum cholesterol (in mmol/1) in

20 persons who subsequently die from ischaemic heart disease and in persons of the same age

who do not subsequently die from ischaemic heart disease (If the false positive rate (FPR)

is 5%, then the detection rate (DR) is 15%).

For each of the factors that affect the risk of heart disease and stroke and that can be

25 favourably altered by drug therapy (blood pressure, serum cholesterol, serum

homocysteine and platelet function), the relationships with heart disease and stroke are

continuous across the range of values in Western populations. The higher the value of the

risk factor, the greater is the risk of heart disease and stroke; an increased risk is not

confined to persons with unusually high values of the risk factors. For each of the four risk

30 factors, this continuous proportionate relationship has been established by two classes of

evidence.



WO 01/76632 PCT/GB01/01618

31

The first is a series of epidemiological studies in which measurements were made on a

large number of persons and the values of the risk factors correlated against the subsequent

incidence of heart attacks and stroke. Figures 1 to 5 show five sets of data on the

relationships between cardiovascular risk factors and the incidence of ischaemic heart

5 disease or stroke (namely, blood pressure and stroke, blood pressure and ischaemic heart

disease, serum cholesterol and ischaemic heart disease, serum homocysteine and ischaemic

heart disease, body mass index and ischaemic heart disease). The data are either from

single large epidemiological studies or from studies in which the data from several smaller

studies have been combined (references 1-4). The study populations have been divided

10 into subgroups (five equal subgroups in three of the five relationships shown) according to

ranked values of the risk factor, as shown on the horizontal axes. Incidence, on the vertical

axes, is plotted on a logarithmic (or proportional) scale. In each case the relationship is

well described by a straight line, and in Figures 1 to 4 the 95% confidence intervals on

each of the estimates of incidence are inconsistent with a relationship that is markedly non-

15 linear. The linear relationship indicates that given a change in one of the risk factors from

any point on the distribution is associated with a constant proportionate change in the risk

of heart disease and stroke.

The second class of evidence is randomised controlled trials in which medication was

20 given to lower the risk factors. Randomised trials have shown that drugs that lower blood

pressure produced the same proportionate reduction in the incidence of heart attacks and

stroke, irrespective of whether the starting blood pressure was high or average (reference

5). Similarly, randomised trials have shown that drugs that lower serum cholesterol have

produced the same proportionate reduction in the incidence of heart attacks and stroke,

25 irrespective of whether the starting concentration of serum cholesterol was high or average

(references 6-7). Randomised trials have shown that aspirin reduces the incidence of heart

attacks and stroke in both high risk and low risk persons (reference 8) (platelet function

was not measured in the aspirin trials). For serum homocysteine no randomised trials are

yet available, but evidence is available on persons with different genetic disorders that

30 increase serum homocysteine concentration to varying extents; the increase in risk of

cardiovascular disease in the different disorders is commensurate with the increase in

serum homocysteine (references 3, 9).
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Because of this continuous proportionate relationship between each of these risk factors

and the incidence of ischaemic heart disease and stroke, it would be appropriate to alter all

four of them in a person whose risk is high for any reason - a particularly high blood

pressure for example, some genetic predisposition (recognised or unrecognised), or simply

5 increasing age. The decision that preventive treatment in an individual is worthwhile

should be based on the person's overall level of risk of a heart attack or stroke, not on the

level of a particular risk factor. Because of the constant proportionate relationship, the

benefit will be greater in those whose risk is greater. The preferred approach therefore is

to use all these agents to lower risk in persons whose existing overall risk is above a

10 specified level. There is a need for a treatment strategy and a formulation that will

combine the benefits of all of them, while minimising the occurrence of adverse effects

(thereby increasing the potency: hazard ratio), and for the formulation to be available on a

wide scale to individuals above a specified risk of having a major cardiovascular episode.

15 As stated above, the classical cardiovascular risk factors (blood pressure, serum

cholesterol, serum homocysteine) are poor screening tests in discriminating between

persons who do and do not develop cardiovascular disease. A more discriminatory

determinant of risk is age: the incidence of myocardial infarction and stroke doubles with

every eight years of advancing age. By contrast, a doubling of risk occurs over a wide

20 span of the distributions of the four risk factors (references 3, 4, 11, 12) (approximately

from the 5th centile of the distributions to the 50th, or from the 50th to the 95th). Sex is

also an important determinant of risk - the incidence in women at any age is about the

same as that in men ten years younger. However, the single most important determinant of

a person's risk is the presence of existing disease: in a person who has already had a heart

25 attack or a stroke, for example, the risk of death from cardiovascular disease is about 5%

per year, irrespective of age, sex, or the values ofthe risk factors.

The formulation of the present invention contains various components all designed to

reduce the risk of cardiovascular disease by changing different predisposing risk factors.

30 The formulation is prepared in doses that maximise efficacy and minimise adverse effects.

Preferably the formulation is offered to all persons above a certain age or risk cut-off. The

start of treatment could be determined firstly by a person's history of existing disease: any

person with a history of previous myocardial infarction or angina, or a previous stroke or
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transient ischaemic attack, irrespective of age, sex, or the values of the risk factors, would

be at sufficient risk to take the integrated formulation. In persons with no history of past

disease, the start of treatment could be determined simply by a person's age and sex so that

all men above a specified age (say 55 years) would take the integrated formulation each

5 day and women could follow the same strategy but start at an older age (say at age 65

years). Alternatively, treatment could begin when a person's annual risk of ischaemic

heart disease and stroke, calculated from their age, sex, and easily measurable risk factors

(for example smoking, blood pressure and body mass index) was above a specified value.

Such a policy would be substantially more effective than the current practice of using

10 pharmacological agents specific for a single risk factor and doing so only in individuals

with high values of that risk factor or in individuals who have already suffered a major

cardiovascular episode. The proposed new approach also takes into account, where current

practice does not, that a history of previous cardiovascular disease and, in healthy persons,

age are far more discriminatory measures of high risk than any of the cardiovascular risk

15 factors.

Table 3 shows the risk factors altered by each of these drugs, the amount by which each

one is changed on average by the preferred dosage, and the resulting expected reduction in

the risks of ischaemic heart disease and stroke. Table 3 also shows that all the drugs in

20 combination reduce the risk of ischaemic heart disease by an estimated 88% and of stroke

by an estimated 86%. This combined estimate is based on the fact that the effects on the

four different risk factors are unrelated and so the expected effects of changing each one

will be independent of each other. This expectation is supported by two classes of

evidence. First, epidemiological studies (in which the values of the risk factors were

25 measured in many thousands of persons and the distribution of values examined in those

who subsequently died of heart disease and stroke and those who did not) have shown that

blood pressure, serum cholesterol, platelet function, and serum homocysteine are largely

independent of each other in relation to the risk of cardiovascular disease (references 2, 3,

6, 218). For example the ratio of the risk of a disease event in persons with high blood

30 pressure and the risk in persons with low blood pressure is similar, irrespective of the

values of serum cholesterol and other risk factors. Second, some randomised clinical trials

have used combinations of two of the drugs (for example beta blockers and aspirin) in

patients with ischaemic heart disease and have shown that the effects are independent (that
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is, the relative risk in patients who took two drugs (compared with the risk in those who

took none) was similar to the relative risk in persons taking one of the drugs multiplied by

the relative risk in persons taking the other drug). Accordingly, the effect of the different

drugs in combination in Table 3 has been calculated by multiplying the effects of each as

5 shown in footnotes h and j

.

Drug li'vnmnlajLiampie

(daily dose)

Associated

physiological

variable (reduction

produced by drug)

jtiXpecieu re

in risk <

ischaemic

heart

disease

luciion

»f:

stroke

Thiazide diuretic

Beta blocker

ACE inhibitor

Hydrochlorothiazide (12.5 mg)

Atenolol (25 mg)

Enalapril (5 mg)

Blood pressure

(12 mmHg diastolic)
8

43%" 63%"

Statin Atorvastatin (10 mg) Serum cholesterol

(1.8 mmol/l)
c

61%" 50%a

Aspirin Aspirin (75 mg) Platelet aggregation 38%e 15%"

Folic acid Folic acid (0.8 mg) Plasma/serum

homocysteine

(3 nmol/l)
f

15%8 10%g

All drugs in

combination

88%" 86%"

Table 3 - The constituent drugs in the proposed combined formulation, the cardiovascular

risk factors that each alter, the amount by which each factor would be changed, and the

10 resulting expected reduction in risk of ischaemic heart disease and stroke.

a
Estimate obtained by us from an analysis of the blood pressure reduction according to

dose in 187 randomised placebo controlled trials ofthiazide or thiazide-like diuretics, beta-

blockers and ACE inhibitors (references 13-199).

1 5
b
Reduction in risk to be expected from the blood pressure reduction of 12 mmHg diastolic,

from published analyses of cohort studies and randomised controlled trials of blood

pressure and ischaemic heart disease and stroke (references 1,5).
0 From published randomised placebo controlled trials of atorvastatin (reference 200).
d
The reduction in risk to be expected from the serum cholesterol reduction of 1.8 mmol/1,

20 from published analyses of cohort studies and randomised controlled trials of serum

cholesterol and ischaemic heart disease, and of randomised controlled trials of serum

cholesterol reduction and stroke (references 6, 201, 202).
c
Estimate obtained by us from an analysis of the results of 14 randomised controlled trials

of aspirin in dosage of 50-100 mg daily and the incidence of ischaemic heart disease and
25 stroke (references 203-21 6).

fA meta-analysis ofpublished randomised controlled trials of folic acid in doses between 1

mg and 5 mg showed that the maximum reduction in plasma homocysteine is 3 |imol/l and
that this maximum reduction is produced by a folic acid dose of 1 mg (reference 217); an
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unpublished randomised controlled trial performed by us has suggested that a folic acid

dose of 0.8 mg is the lowest dose that produces this maximum reduction in homocysteine.
8 The reduction in risk to be expected from the reduction in plasma homocysteine of 3

Hmol/1 from the results of cohort studies of homocysteine and cardiovascular disease

5 (references 3, 9).
h
100% - [(100% - 43%) x (100% - 61%) x (100% - 38%) x (100% - 15%)] = 88%.

j 100% - [(100% - 63%) x (100% - 50%) x (100% - 15%) x (100% -10% )]
= 86%.

Table 4 shows estimates of the prevalence of adverse effects from each of the medications

10 when taken in the preferred dose (shown as the difference in prevalence between treated

and placebo groups in randomised trials). The dose of each medication has been chosen to

maximise the ratio of benefit to hazard. It is recognised that some persons taking a

combination of six drugs would develop adverse effects that were unacceptable. The

adverse effects attributable to each of the component medications would be made clear to

15 persons taking the combined formulation and alternative formulations omitting one or

more of the component ingredients, with or without a substitute ingredient, would be

available for persons unable to tolerate one component.

Drug Example
(daily dose)

Commonest
adverse effects

Prevalence of

any adverse

effect in

randomised

trials (treated

minus control)

Prevalence of

serions adverse

effects (those that

warranted

withdrawal from

randomised trial)

(treated

minus control)

Thiazide

diuretic

Hydrochlorothiazide

(12.5 mg)
dizziness,

impotence, nausea

1.4%° 0.1%
a

Beta blocker Atenolol

(25 mg)
cold extremities,

fatigue, dizziness

5.6%a 0.9% a

ACE
inhibitor

Enalapril

(5 mg)
cough 2.1%a 0.2% a

Statin Atorvastatin

(10 mg)
0.1% <0.1%

Aspirin Aspirin

(75 mg)
bleeding,

indigestion

1.8%
b 0.7%

*

(mainly rectal or

urinary bleeding)

Folic acid Folic acid

(0.8 mg)
<0.1% <0.1%

20 Table 4 - The estimated prevalence of adverse effects ofeach ofthe six drugs to be

included in the integrated formulation
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a
Estimate obtained by us from an analysis of the prevalence of adverse effects according

to dose in 187 randomised placebo controlled trials of thiazide diuretics, beta-blockers and

ACE inhibitors (references 13-199).

5
b
Estimate obtained by us from an analysis of the prevalence of adverse effects in 14

randomised placebo controlled trials of aspirin in dosage between 50 and 100 mg
(references 203-216).

10 The doses of the first three drugs listed in Tables 3 and 4 (the drugs used to lower blood

pressure) are half the present standard (or recommended) dose. Table 5 shows the

reduction in blood pressure and in the incidence of ischaemic heart disease and stroke, and

the prevalence of adverse effects, from using half standard dose (as in Tables 3 and 4) and

from using the present standard (or recommended) dose. There is little loss of efficacy

15 using half standard dose, but the prevalence of adverse effects is reduced by almost half.

In other words, the ratio of benefit to hazard is greater. The preferred dose of aspirin is the

dose generally used in the prevention of cardiovascular disease (75 mg/day); this is much

less than the dose necessary to relieve pain.

Half standard dose

(preferred dose)

Standard dose

Reduction in diastolic blood pressure 12mmHg 15 mmHg

Proportionate reduction in incidence of:

ischaemic heart disease

stroke

43%

63%

50%

71%

Prevalence of adverse effects 9% 16%

20

Table 5 - The combined effect of three drugs that lower blood pressure (a thiazide diuretic,

a beta blocker and an ACE inhibitor) in lowering blood pressure, and reducing the

incidence of ischaemic heart disease and stroke, together with the combined prevalence of

adverse effects, according to whether the drugs are given in halfstandard

25 dose or standard dose.

Estimates were obtained by us from an analysis of the blood pressure reduction and

prevalence of adverse effects according to dose in 187 randomised placebo controlled trials

of thiazide diuretics, beta-blockers and ACE inhibitors (references 13-199). The

30 corresponding reductions in incidence of ischaemic heart disease and stroke are those to be

expected from the blood pressure reductions, from published analyses of cohort studies and
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randomised controlled trials of blood pressure and ischaemic heart disease and stroke

(references 1, 5).

It will be understood that the present invention has been described above by way of

5 example only. The examples are not intended to limit the scope of. the invention. Various

modifications and embodiments can be made without departing from the scope of the

invention, which is defined by the following claims only.
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Claims

1 . A formulation comprising at least two blood pressure lowering agents, each selected

from a different physiological mode of action selected from a diuretic, a beta blocker,

5 an angiotensin converting enzyme (ACE) inhibitor, an angiotensin II receptor

antagonist, and a calcium channel blocker, and an active principal from at least two of

the follbwing three categories:

i) at least one lipid-regulating agent,

ii) at least one platelet function altering agent, and

1 0 iii) at least one serum homocysteine lowering agent.

2. A formulation according to claim 1, wherein the dose of the each blood pressure

lowering agent is below the lower therapeutic dosage for the blood pressure lowering

agent.

15

3. A formulation comprising active principals from at least two of the following three

categories:

i) at least one blood pressure lowering agent,

ii) at least one platelet function altering agent, and

20 iii) at least one serum homocysteine lowering agent,

wherein the dose of the blood pressure lowering agent, if present, is below the lower

therapeutic dosage for the blood pressure lowering agent.

4. A formulation comprising at least one blood pressure lowering agent and active

25 principals from at least one ofthe following three categories:

i) at least one lipid-regulating agent,

ii) at least one platelet function altering agent, and

iii) at least one serum homocysteine lowering agent,

wherein the dose of the blood pressure lowering agent is below the lower therapeutic

30 dosage for the blood pressure lowering agent.

5. A formulation comprising active principals from at least three of the following four

categories:
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i) at least one blood pressure lowering agent,

ii) at least one lipid-regulating agent,

iii) at least one platelet function altering agent, and

iv) at least one serum homocysteine lowering agent.

5

6. The formulation according to any one of the preceding claims, wherein the dose of the

blood pressure lowering agent is about half the lower therapeutic dosage for the blood

pressure lowering agent

10 7. The formulation according to any one of the preceding claims comprising:

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg

enalapril as blood pressure lowering agents,

ii) about 10 mg atorvastatin as a lipid-regulating agent,

iii) about 75 mg aspirin as a platelet function altering agent, and

1 5 iv) about 0.8 mg folic acid as a serum homocysteine lowering agent;

wherein each specified dose is the daily dose.

8. The formulation according to any one of the preceding claims comprising:

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg

20 enalapril as blood pressure lowering agents,

ii) about 1 0-20 mg simvastatin as a lipid-regulating agent,

iii) about 75 mg aspirin as a platelet function altering agent, and

iv) about 0.8 mg folic acid as a serum homocysteine lowering agent;

wherein each specified dose is the daily dose.

25

9. The formulation of any one of the preceding claims, wherein the formulation does not

comprise a platelet function altering agent.

10. Use of active principals from two or more of the following three categories:

30 i) at least one blood pressure lowering agent,

ii) at least one lipid-regulating agent, and

iii) at least one serum homocysteine lowering agent,
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with or without at least one platelet function altering agent, for the manufacture of a

formulation for administration to an individual without measuring, or if measured

regardless of the level of, one or more of the risk factors of cardiovascular disease

selected from blood pressure, serum cholesterol, serum homocysteine and platelet

5 function.

11. Use of at least one blood pressure lowering agent and at least one active principal from

at least one of the following two categories:

i) at least one lipid-regulating agent, and

1 0 ii) at least one serum homocysteine lowering agent,

with or without at least one platelet function altering agent, for the manufacture of a

formulation for administration to an individual without measuring, or if measured

regardless of the level of, one or more of the risk factors of cardiovascular disease

selected from blood pressure, serum cholesterol, serum homocysteine and platelet

15 function.

12. A method for reducing the risk of cardiovascular disease comprising administering

simultaneously, separately or sequentially, active principals from at least two of the

following three categories:

20 i) at least one blood pressure lowering agent,

ii) at least one lipid-regulating agent, and

iii) at least one serum homocysteine lowering agent,

with or without at least one platelet function altering agent, to an individual without

measuring, or if measured regardless of the level of, one or more of the risk factors of

25 cardiovascular disease selected from blood pressure, serum cholesterol, serum

homocysteine and platelet function.

13. A method for reducing the risk of cardiovascular disease comprising administering

simultaneously, separately or sequentially, at least one blood pressure lowering agent

30 and at least one active principal from at least one of the following two categories:

i) at least one lipid-regulating agent, and

ii) at least one serum homocysteine lowering agent,
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with or without at least one platelet function altering agent, to an individual without

measuring, or if measured regardless of the level of, one or more of the risk factors of

cardiovascular disease selected from blood pressure, serum cholesterol, serum

homocysteine and platelet function.

5

14. The use or method according to any one of claims 10 to 13, wherein the active

principals are administered to an individual above a predetermined age.

15. The use or method according to any one of claims 10 to 14, wherein the method is

10 applied to an individual who has not previously been diagnosed as having had the

clinical symptoms of cardiovascular disease.

16. The use or method according to any one of claims 10 to 14, wherein the method is

applied to an individual who has previously been diagnosed as having had the clinical

1 5 symptoms of cardiovascular disease.

17. The use or method according to claim 16, wherein the cardiovascular disease is

ischaemic heart disease.

20 18. The use or method according to claim 16, wherein the cardiovascular disease is stroke

or transient ischaemic attack.

19. The use or method according to any one of claims 10 to 14, wherein the individual's

annual risk of having ischaemic heart disease or a stroke within the next 5 years is

25 judged to be more than a specified level, statistically estimated from a combination of

their age, sex and measurable risk factors such as blood pressure, serum cholesterol,

serum homocysteine and smoking habits.

20. The use or method according to claim 19, wherein the specified level is 2%.

30

21. The use or method according to any one of claims 10 to 20, wherein the active

principals are administered simultaneously in a single dosage form.
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22. The use or method according to any one of claims 10 to 21, wherein the dosage of at

least one of the active principals is selected to maximise the potency to hazard ratio,

attaining a near maximal reduction of risk of cardiovascular disease whilst minimising

undesirable side effects.

5

23. The use or method according to any one of claims 10 to 22, wherein the dose of a

blood pressure lowering agent is below the lower therapeutic dosage for the blood

pressure lowering agent to further maximise the potency to hazard ratio.

10 24. The use or method according to any one of claims 10 to 23, wherein the dose of a

blood pressure lowering agent is about half the lower therapeutic dosage for the blood

pressure lowering agent.

25. The use, method or formulation according to any one of the preceding claims, wherein

1 5 the lipid-regulating agent is a statin.

26. The use, method or formulation according to one of the any preceding claims, wherein

the platelet function altering agent is aspirin, ticlopidine, dipyridamole, clopidogrel, a

glycoprotein Ilb/HIa receptor inhibitor, or a non-steroidal anti-inflammatory drug.

20

27. The use, method or formulation according to any one of the preceding claims, wherein

the serum homocysteine lowering agent is folic acid, vitamin B6, or vitamin B12.

28. The use, method or formulation according to any one of the preceding claims,

25 comprising:

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg

enalapril as blood pressure lowering agents,

ii) about 10 mg atorvastatin as a lipid-regulating agent,

iii) about 75 mg aspirin as a platelet function altering agent, and

30 iv) about 0.8 mg folic acid as a serum homocysteine lowering agent;

wherein each specified dose is the daily dose.



WO 01/76632 PCT/GB01/01618

63

29. The use, method or formulation according to any one of the preceding claims,

comprising:

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 5 mg

enalapril as blood pressure lowering agents,

5 ii) about 1 0-20 mg simvastatin as a lipid-regulating agent,

iii) about 75 mg aspirin as a platelet function altering agent, and

iv) about 0.8 mg folic acid as a serum homocysteine lowering agent;

wherein each specified dose is the daily dose.

10 30. The use, method or formulation according to any one of the preceding claims,

comprising:

i) about 12.5 mg hydrochlorothiazide, about 25 mg atenolol, and about 2.5mg

amlodipine maleate as blood pressure lowering agents,

ii) about 10-20 mg simvastatin as lipid-regulating agent,

15 iii) about 75 mg aspirin as platelet function altering agent, and

iv) about 0.8 mg folic acid as serum homocysteine lowering agent,

wherein each specified dose is the daily dose.

31. The use, method or formulation according to any one of the preceding claims,

20 comprising:

i) about 12.5 mg hydrochlorothiazide, about 2.5mg amlodipine maleate, and

about 5 mg enalapril as blood pressure lowering agents,

ii) about 10-20 mg simvastatin as lipid-regulating agent,

iii) about 75 mg aspirin as platelet function altering agent, and

25 iv) about 0.8 mg folic acid as serum homocysteine lowering agent,

wherein each specified dose is the daily dose.

32. The use, method or formulation according to any one of the preceding claims, further

comprising an active principal from a fifth category comprising anti-oxidants.

30

33. The use, method or formulation according to any one of the preceding claims, provided

in a form suitable for oral administration to a patient.
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34. The use, method or formulation according to any one of the preceding claims, wherein

use of the formulation reduces the risk of cardiovascular disease by at least 80%.
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FURTHER INFORMATION CONTINUED FROM PCT/1SA/ 210

Continuation of Box 1.2

Claims Nos.: 1-6,9-27,32-34 (all partly)

Present claims 1-6,9-27,32-34 relate to an extremely large number of

possible formulations. Support within the meaning of Article 6 PCT and

disclosure within the meaning of Article 5 PCT is to be found, however,

for only a very small proportion of the formulations claimed. In the

present case, the claims so lack support, and the application so lacks

disclosure, that a meaningful search over the whole of the claimed scope

is impossible. Consequently, the search has been carried out for those
parts of the claims which appear to be supported and disclosed, namely
those parts relating to the formulations, methods and uses as defined 1n

claims 7,8,28-31 and to the general pharmacological concept underlying

the present application.

The applicant's attention is drawn to the fact that claims, or parts of

claims, relating to inventions in respect of which no international

search report has been established need not be the subject of an

international preliminary examination (Rule 66.1(e) PCT). The applicant

1s advised that the EPO policy when acting as an International

Preliminary Examining Authority is normally not to carry out a

preliminary examination on matter which has not been searched. This is

the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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